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[57] ABSTRACT

An electrical connector 6 comprises, an insulative hous-
ing block 7 containing multiple, spaced apart, conduc-
tive electrical contacts 9 for connection with corre-
sponding conductors 3 of electrical wiring 2, and for
disconnect coupling with corresponding multiple elec-
trical terminals 14 arranged in an array, the housing
block 7 includes at least one recess 16 without an elec-
trical contact therein, said recess 16 is open for plugga-
ble receipt of a corresponding said electrical terminal
14, a flexible lanyard 18 extends in a loop 19, said loop
19 1s anchored to said housing block 7, and said loop 19
extends into said recess 16 and is anchored therein.

6 Claims, 3 Drawing Sheets
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METHOD FOR ASSEMBLY OF LANYARD AND
CONNECTOR |

This application is a Divisional of Application Ser.
No. 07/326,762 filed Mar. 21, 1989 U.S. Pat. No.
4,881,911.

FIELD OF THE INVENTION

The invention relates to a connector for a cable as-
sembly, and especially such a connector that is easily
disconnected from an array of electrical terminals.

BACKGROUND OF THE INVENTION

A known electrical connector is disclesed in U.S. Pat.
No. 4,379,361, and comprises, an insulative housing
block containing multiple, spaced apart, conductive
electrical contacts for connection with corresponding
conductors of electrical wiring, for example, wiring in
the form of an electrical cable. The combination of the
cable, together with the connector, is known as a cable
assembly. The connector is adapted for disconnect cou-
pling with corresponding multiple electrical terminals
arranged in an array. The terminals of the array may
comprise conductive pins projecting from a surface of a
printed circuit board, PCB, as disclosed in U.S. Pat. No.
4,787,866. The pins are in an array wherein the pins are
spaced apart closely. Muitiple electrical connectors
coupled to the pins are very close to one another and
are difficult to grasp and disconnect from correspond-
ing pins.

The known connector, known from the patent, is
adapted for fitting among'a plurality of like connectors.
Because the connectors are close together, each one is
difficult to grasp and to disconnect from corresponding
pins. The known connector utilizes locking type electri-

cal contacts for locking onto corresponding pins To
disconnect the known connector, the connector fea-

tures a moveable housing that deflects the locking type
contacts to unlock them from the pins. |
Another connector is known from U.S. Pat. No.
4,379,361, and includes a pull tab that assists in discon-
necting the connector from corresponding pins. The tab
1s secured against wiring that is connected to corre-
sponding contacts of the connector. When the tab is
pulled, a pulling force is undesirably applied to the
wiring, which tends to separate the wiring from their
points of connection with corresponding contacts The
pull tab of the connector extends parallel to a row of
wiring. The pull tab projects beside the row and can
flop over to cover the connector or to lie over the wir-
ing. Accordingly, the pull tab is inconveniently posi-
tioned for grasping, which leads to thoughtless grasping
and pulling on the wiring to disconnect the connector.

SUMMARY OF THE INVENTION

An objective of the invention is to provide an electri-
cal connector that is easily disconnected from an array
of electrical terminals. The connector comprises, an
insulative housing block containing multiple, spaced
apart, conductive electrical contacts for connection
with corresponding conductors of electrical wiring, for
example, wiring in the form of an electrical cable.

A feature of the invention is a lanyard that extends in
a loop from a connector. An advantage is that the loop
1S open, and thereby is easily grasped and pulled to

disconnect the connector from corresponding electrical
~ terminals.
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A further feature of the invention i1s that the lanyar
is flexible and extends in a loop that is anchored to a
housing block of a connector. Further, the loop is
aligned with a row of contact receiving cavities to lie in
repose against a row of conductors of electrical wiring
connected to contacts within the cavities. An advantage
1s that the lanyard exerts a pulling force on the housing
rather than on the wiring. Another advantage is that the
loop consumes very little surface area of the housing
block, since the loop is near the row of conductors
where the loop and the row emerge from a surface of
the housing block.

A further feature of the invention is a housing block
that includes at least one recess without an electrical
contact therein, said recess is open for pluggable receipt
of a corresponding electrical terminal, the flexible lan-
yard extends in a loop, said loop is anchored to said
housing block, and said loop extends into said recess
and 1s anchored therein.

These and other advantages, features and objectives
of the invention are disclosed by way of example from
the following detailed description and accompanying
drawings.

Description Of The Drawings

FIG. 11s a fragmentary perspective view of part of a
cable assembly illustrating a lanyard

FIG. 2 1s a fragmentary view of a cable assembly with
each of a pair of connectors in section

FIG. 3 1s an enlarged view similar to FIG. 1 and
illustrating in hidden lines cavities of a housing block.

FIG. 4 1s a view similar to FIG. 3, and illustrating
terminals projecting from a printed circuit board and a
housing block partially cut away and a lanyard and a
terminal received in a recess of the housing block.

FIG. 5 1s a view similar to FIG. 3 and illustrating a

housing block partially cut away and schematically
illustrating jaws for compressing a knot in a lanyard.

FIG. 6 is a fragmentary perspective view of a connec-
tor in which a pull tab 1s provided.

Features of the invention will be described with refer-
ence to the drawings According to FIG. 2, a cable
assembly 1 includes, electrical wiring 2, for example,-in
the form of a flexible flat cable with multiple conduc-
tors 3, in a row 4 of the conductors 3, within insulative
material 5, and an electrical connector 6 at each end of
the wiring 2. Each connector 6 comprises, a corre-
sponding insulative housing block 7, multiple contact
receiving cavities 8 distributed in an array in each hous-
ing block 7 and conductive electrical contacts 9 in cor-
responding cavities 8. Only some of the cavities 8 and
contacts 9 are shown in FIG. 2. The cavities 8 of each
housing block 7 are elongated and parallel to one an-
other. Corresponding contacts 9 are connected to cor-
responding conductors 3, either directly to correspond-
ing ones of the conductors 3 or indirectly, by being
connected to a conductive bus bar 10 that, in turn, is
connected to corresponding ones of the conductors 3.
Each housing block 7 is provided with opposite elon-
gated sides 11, 11, with the wiring 2 of the row 4 of the
conductors 3 emerging from an exterior surface 12 of
the housing block 7 and projecting from the housing
block 7 along one of the selected sides 11, 11. Each
housing block 7 is provided with opposite ends 13, 13,
with each end 13 joining the sides 11, 11. Further details
of the cable assembly 1 are disclosed in U.S Patent
application 210,685, filed June 23, 1988 now U.S. Pat.
No. 4,834,674.
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Each connector 6 is adapted for coupling to electrical
terminals 14, for example, terminals 14 in the form of
conductive pins 14, some of which are shown in FIG. 4,
projecting from a printed circuit board 15 and arranged
in an array of such pins 14. The cavities 8 of the housing
block 7 are open for pluggable receipt therein of corre-
sponding terminals 14 for disconnect coupling to corre-
sponding contacts 9.

With reference to FIG. 4, one end 13 of the housing
block 7 is shown. The following description is under-
stood to apply to each end 13 of the housing block 7.
With reference to FIG. 4, representative, correspond-
ing recesses 16, 16 are illustrated without corresponding
contacts 9 therein. The recesses 16, 16 are in the housing
block 7 and are at the ends 13 of the housing block 7.
The recesses 16, 16 are open for pluggable receipt
therein of corresponding terminals 14,14. The recesses
16, 16 are distributed in the array of the cavities 8 such
that the recesses 16, 16 pluggably receive therein corre-
sponding terminals 14,14 when the cavities 8 pluggably
receive corresponding terminals 14,14. In the housing
block 7, the cavities 8 are arranged in two rows of cavi-
ties 8, each pair of the recesses 16, 16 at opposite ends 13
are aligned with corresponding rows 17 of cavities 8
and are located at opposite ends of corresponding rows
of cavities 8. The recesses 16, 16 also may be selected
cavities 8 without corresponding contacts 9 therein.
The corresponding contacts 9 are eliminated from such
cavities 8.

With reference to FIG. 4, each housing block 7 is
provided with a flexible lanyard 18 in the form of an
elongated fibrous cord that extends in an open loop 19
from a corresponding housing block 7. The lanyard 18
facilitates disconnection of the housing block 7 from
corresponding terminals 14 by grasping the loop 19 and
exerting a pulling force on the loop 19 to pull on the
corresponding housing block 7, and thereby, disconnect
the corresponding contacts 9 and the entire connector 6
from corresponding terminals 14.

With reference to FIGS. 4 and 5, ends 20 of the 100p
19 extend along elongated, corresponding passages 21
that extend from corresponding recesses 16, 16 to the
surface 12. For example, the passages 21 are made by
drilling into the housing block 7. The passages 21 are
parallel to corresponding lengths of the cavities 8 and
are aligned with a corresponding row of the cavities 8
and are at ends of the corresponding row of the cavities
8. The ends 20 of the loop 19 are extended along corre-
sponding passages 21 and corresponding recesses 16, 16.
With reference to FIG. 5, the ends 20 are extended
further and project outwardly from corresponding re-
cesses 16, 16. The ends 20 are enlarged by correspond-
ing knots 22 at the ends 20. Each of the knots 22 is
fabricated by tying the knot 22 at a corresponding end
20. Removable portions 23 of corresponding ends 20
that extend from the corresponding knots 22 are cut
away and discarded. The knots 22 are reduced in size by
compression thereof between jaws 24, 24 of a tool, such
as a pair of pliers. The knots 22 are thus sized smaller to
avold excessive wedging of the knots 22 in the recesses
16, 16, which wedging would tend to crack the housing
block 7 adjacent to the recesses 16, 16.

- Subsequent to tying a knot along each end 20 of the

loop 19, the loop 19 is pulled, and the ends 20 are drawn
into the corresponding passages 21 until the knots 22
register against corresponding bottoms 24, 24 of the
recesses 16, 16. The knots 22 are too large to be drawn
into the passages 21. The loop 19 emerges from the
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surface 12 of the housing block 7 and extends across the
surface 12 parallel to and immediately adjacent to the
row 4 of conductors 3 of the wiring 2. The loop 19 is
aligned with the row of contact receiving cavities 8 and
may lie in repose, FIG. 1 against the row 4 of conduc-
tors 3 of electrical wiring 2 connected to contacts 9
within the cavities 8.

Each knot 22 is spaced away from a corresponding
terminal 14 received in the recess 16. When the recess
16 is too short, the knot 22 interferes with coupling of
the connector 6 with corresponding terminals 14. A too
short recess 16 is first lengthened, for example, by dril-
ling in the housing block 7 to reposition the bottom 24
of the recess 16 deeper in the housing block 7.

An advantage is that the lanyard exerts a pulling
force on the housing rather than on the wiring 2. Fur-
ther, the loop 19 consumes very little area of the surface
12, since the loop 19 is near the row 4 of conductors 3
where the loop 19 and the row 4 emerge from the sur-
face 12 of the housing block 7. For example, the remain-
der of the surface 12 is unobstructed, and thereby is
avallable for engagement by latching arms, not shown,
of a known latching header as disclosed in U.S. Pat. No.
4,178,051. The loop 19 extends transversely of the
length of the conductors 3 of the wiring 2, and has ends
20 of the loop 19 anchored to the housing block 7 in-
stead of the wiring 2.

The loop 19 is easily grasped by hooking the open
loop 19, even when the loop 19 lies in repose against the
wiring 2, as shown in FIG. 1. Once the loop 19 is
hooked, a pulling force can be exerted on the loop 19, to
orient the loop 19 in a position that is erect and extend-
ing from the housing block 7 parallel to the lengths of
the pins 14, as shown in FIG. 4. The pulling force then
will be exerted in a direction to withdraw the contacts
9 from corresponding pins 14 and to uncouple the con-

‘nector 6 from the corresponding pins 14. Exerting a
- pulling force on the cable is averted.

With reference to FIG. 6, a connector 6 having a
housing block 7 and electrical wiring 2 in the form of a
flat flexible cable is provided with a flexible pull tab , as
described in further detail in U.S. Pat. No. 4,379,361.
The pull tab 25 is used for grasping and pulling to dis-
connect the connector 6 from corresponding electrical
terminals, not shown. The pull tab 25 is a solid flap of
material that is capable of flopping over to cover the
connector 6 or to lie along the wiring 2. Thereby, the
pull tab 25 is inconvenient for grasping, which leads to
careless grasping and pulling on the cable to disconnect
the connector 6.

The previously discussed advantages, features and
objectives of the disclosed invention may exist indepen-
dently of one another, and each contributes to the use
and importance of the invention.

We claim:

1. A method of 1nstalhng a lanyard on a connector,
comprising the steps of;

extending a corresponding passage from an exterior

surface of a connector to a corresponding recess of
the connector, inserting a first end of a lanyard
along the corresponding passage, tying a knot in
the first end of the lanyard, sizing the knot, extend-
ing the lanyard in an open loop across the surface,
and anchoring a second end of the lanyard to the
connector.

2. A method as recited in claim 1, comprising the
steps of; sizing the knot by compressing thereof, the
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drawing the first end into the corresponding passage
until the knot registers against a bottom of the recess.

3. A method as recited in claim 1, comprising the
steps of; aligning the recess and the anchored second
end of the lanyard with a corresponding row of conduc-
tors extending in the surface, and locating the recess and
the second end of the lanyard at opposite ends of the
TOW.
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4. A method as recited in claim 1, comprising the
steps of; drilling the connector to provide the recess.

5. A method as recited in claim 1, comprising the
steps of; cutting away and discarding a removable por-
tion of the first end of the lanyard.

6. A method as recited in claim 1, comprising the
steps of; anchoring the second end of the lanyard by a
knot 1n the lanyard in another corresponding recess in

the connector.
& *x * E L
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